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Purge gas means gas introduced be-
tween a flare’s water seal and a flare’s
tip to prevent oxygen infiltration
(backflow) into the flare tip. For flares
with no water seals, the function of
purge gas is performed by sweep gas
(i.e., flares without water seals do not
use purge gas).

Reduced sulfur compounds means hy-
drogen sulfide (H,S), carbonyl sulfide,
and carbon disulfide.

Reduction control system means an
emission control system which reduces
emissions from sulfur recovery plants
by converting these emissions to H,S
and either recycling the H,S to the re-
actor furnace or the first-stage cata-
lytic reactor of the Claus sulfur recov-
ery plant or converting the H,S to a
sulfur product.

Refinery process unit means any seg-
ment of the petroleum refinery in
which a specific processing operation is
conducted.

Root cause analysis means an assess-
ment conducted through a process of
investigation to determine the primary
cause, and any other contributing
cause(s), of a discharge of gases in ex-
cess of specified thresholds.

Secondary flare means a flare in a cas-
caded flare system that provides addi-
tional flare capacity and pressure relief
to a flare gas system when the flare gas
flow exceeds the capacity of the pri-
mary flare. For purposes of this sub-
part, a secondary flare is characterized
by infrequent use and must maintain a
water seal.

Sulfur pit means the storage vessel in
which sulfur that is condensed after
each Claus catalytic reactor is initially
accumulated and stored. A sulfur pit
does not include secondary sulfur stor-
age vessels downstream of the initial
Claus reactor sulfur pits.

Sulfur recovery plant means all proc-
ess units which recover sulfur from H,S
and/or SO, from a common source of
sour gas produced at a petroleum refin-
ery. The sulfur recovery plant also in-
cludes sulfur pits used to store the re-
covered sulfur product, but it does not
include secondary sulfur storage ves-
sels or loading facilities downstream of
the sulfur pits. For example, a Claus
sulfur recovery plant includes: Reactor
furnace and waste heat boiler, cata-
lytic reactors, sulfur pits and, if
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present, oxidation or reduction control
systems or incinerator, thermal oxi-
dizer or similar combustion device.
Multiple sulfur recovery units are a
single affected facility only when the
units share the same source of sour
gas. Sulfur recovery plants that receive
source gas from completely segregated
sour gas treatment systems are sepa-
rate affected facilities.

Sweep gas means the gas introduced
in a flare gas header system to main-
tain a constant flow of gas to prevent
oxygen buildup in the flare header. For
flares with no water seals, sweep gas
also performs the function of pre-
venting oxygen infiltration (backflow)
into the flare tip.

[738 FR 35867, June 24, 2008, as amended at 77
FR 56464, Sep. 12, 2012]

§60.102a Emissions limitations.

(a) BEach owner or operator that is
subject to the requirements of this sub-
part shall comply with the emissions
limitations in paragraphs (b) through
(i) of this section on and after the date
on which the initial performance test,
required by §60.8, is completed, but not
later than 60 days after achieving the
maximum production rate at which the
affected facility will be operated or 180
days after initial startup, whichever
comes first.

(b) An owner or operator subject to
the provisions of this subpart shall not
discharge or cause the discharge into
the atmosphere from any FCCU or
FCU:

(1) Particulate matter (PM) in excess
of the limits in paragraphs (b)(1)(1), (ii),
or (iii) of this section.

(i) 1.0 kilogram per Megagram (Kkg/
Mg)(1 pound (1b) per 1,000 1b) coke burn-
off or, if a PM continuous emission
monitoring system (CEMS) is used,
0.040 grain per dry standard cubic feet
(gr/dscf) corrected to 0 percent excess
air for each modified or reconstructed
FCCU.

(ii) 0.5 gram per kilogram (g/kg) coke
burn-off (0.5 1b PM/1,000 1b coke burn-
off) or, if a PM CEMS is used, 0.020 gr/
dscf corrected to 0 percent excess air
for each newly constructed FCCU.

(iii) 1.0 kg/Mg (1 1b/1,000 1b) coke
burn-off; or if a PM CEMS is used, 0.040
grain per dry standard cubic feet (gr/
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dscf) corrected to 0 percent excess air
for each affected FCU.

(2) Nitrogen oxides (NOx) in excess of
80 parts per million by volume (ppmv),
dry basis corrected to 0 percent excess
air, on a 7-day rolling average basis.

(3) Sulfur dioxide (S0O,) in excess of 50
ppmv dry basis corrected to 0 percent
excess air, on a T7-day rolling average
basis and 25 ppmv, dry basis corrected
to 0 percent excess air, on a 365-day
rolling average basis.

(4) Carbon monoxide (CO) in excess of
500 ppmv, dry basis corrected to 0 per-
cent excess air, on an hourly average
basis.

(c) The owner or operator of a FCCU
or FCU that uses a continuous param-
eter monitoring system (CPMS) ac-
cording to §60.105a(b)(1) shall comply
with the applicable control device pa-
rameter operating limit in paragraph
(c)(1) or (2) of this section.

(1) If the FCCU or FCU is controlled
using an electrostatic precipitator:

(i) The 3-hour rolling average total
power and secondary current to the en-
tire system must not fall below the
level established during the most re-
cent performance test; and

(ii) The daily average exhaust coke
burn-off rate must not exceed the level
established during the most recent per-
formance test.

(2) If the FCCU or FCU is controlled
using a wet scrubber:

(i) The 3-hour rolling average pres-
sure drop must not fall below the level
established during the most recent per-
formance test; and

(ii) The 3-hour rolling average liquid-
to-gas ratio must not fall below the
level established during the most re-
cent performance test.

(d) If an FCCU or FCU uses a contin-
uous opacity monitoring system
(COMS) according to the alternative
monitoring option in §60.105a(e), the 3-
hour rolling average opacity of emis-
sions from the FCCU or FCU as meas-
ured by the COMS must not exceed the
site-specific opacity limit established
during the most recent performance
test.

(e) The owner or operator of a FCCU
or FCU that is exempted from the re-
quirement for a CO continuous emis-
sions monitoring system under
§60.105a(h)(3) shall comply with the pa-
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rameter operating limits in paragraph
(e)(1) or (2) of this section.

(1) For a FCCU or FCU with no post-
combustion control device:

(i) The hourly average temperature
of the exhaust gases exiting the FCCU
or FCU must not fall below the level
established during the most recent per-
formance test.

(ii) The hourly average oxygen (0O,)
concentration of the exhaust gases
exiting the FCCU or FCU must not fall
below the level established during the
most recent performance test.

(2) For a FCCU or FCU with a post-
combustion control device:

(i) The hourly average temperature
of the exhaust gas vent stream exiting
the control device must not fall below
the level established during the most
recent performance test.

(ii) The hourly average O, concentra-
tion of the exhaust gas vent stream
exiting the control device must not fall
below the level established during the
most recent performance test.

(f) Except as provided in paragraph
(f)(3), each owner or operator of an af-
fected sulfur recovery plant shall com-
ply with the applicable emission limits
in paragraphs (f)(1) or (2) of this sec-
tion.

(1) For a sulfur recovery plant with a
capacity greater than 20 long tons per
day (LTD):

(i) For a sulfur recovery plant with
an oxidation control system or a reduc-
tion control system followed by incin-
eration, the owner or operator shall
not discharge or cause the discharge of
any gases into the atmosphere in ex-
cess of 2560 ppm by volume (dry basis) of
sulfur dioxide (S0O,) at zero percent ex-
cess air. If the sulfur recovery plant
consists of multiple process trains or
release points the owner or operator
shall comply with the 250 ppmv limit
for each process train or release point
or comply with a flow rate weighted
average of 250 ppmv for all release
points from the sulfur recovery plant;
or

(ii) For a sulfur recovery plant with a
reduction control system not followed
by incineration, the owner or operator
shall not discharge or cause the dis-
charge of any gases into the atmos-
phere in excess of 300 ppmv of reduced
sulfur compounds and 10 ppmv of H,S,
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each calculated as ppmv SO, (dry basis)
at 0-percent excess air; or

(iii) For systems using oxygen en-
richment, the owner or operator shall

Eyy =k, x(~0.038% (%0, )" +11.53% %0, +25.6)

Where:

Ers = Emission rate of SO, for large sulfur
recovery plant, ppmv;

k; = Constant factor for emission limit con-
version: k; = 1 for converting to SO,
limit and k; = 1.2 for converting to the
reduced sulfur compounds limit; and

%0, = O, concentration to the SRP, percent
by volume (dry basis).

(2) For a sulfur recovery plant with a
capacity of 20 LTD or less:

(i) For a sulfur recovery plant with
an oxidation control system or a reduc-
tion control system followed by incin-
eration, the owner or operator shall
not discharge or cause the discharge of
any gases into the atmosphere in ex-
cess of 2,500 ppm by volume (dry basis)
of SO, at zero percent excess air. If the
sulfur recovery plant consists of mul-
tiple process trains or release points

Eq =k, X (<0.38% (%0, ) +115.3% %0, + 256

Where:

Ess = Emission rate of SO, for small sulfur
recovery plant, ppmv.

(3) Periods of maintenance of the sul-
fur pit, during which the emission lim-
its in paragraphs (f)(1) and (2) shall not
apply, shall not exceed 240 hours per
year. The owner or operator must doc-
ument the time periods during which
the sulfur pit vents were not controlled
and measures taken to minimize emis-
sions during these periods. Examples of
these measures include not adding
fresh sulfur or shutting off vent fans.

(g) Each owner or operator of an af-
fected fuel gas combustion device shall
comply with the emissions limits in
paragraphs (g)(1) and (2) of this section.
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calculate the applicable emission limit
using Equation 1 of this section:

(Eq. D)

the owner or operator shall comply
with the 2,500 ppmv limit for each proc-
ess train or release point or comply
with a flow rate weighted average of
2,600 ppmv for all release points from
the sulfur recovery plant; or

(ii) For sulfur recovery plant with a
reduction control system not followed
by incineration, the owner or operator
shall not discharge or cause the dis-
charge of any gases into the atmos-
phere in excess of 3,000 ppm by volume
of reduced sulfur compounds and 100
ppm by volume of hydrogen sulfide
(H,S), each calculated as ppm SO, by
volume (dry basis) at zero percent ex-
cess air; or

(iii) For systems using oxygen en-
richment, the owner or operator shall
calculate the applicable emission limit
using Equation 2 of this section:

(Eq. 2)

(1) Except as provided in (g)(1)(iii) of
this section, for each fuel gas combus-
tion device, the owner or operator shall
comply with either the emission limit
in paragraph (g)(1)(i) of this section or
the fuel gas concentration limit in
paragraph (g)(1)(ii) of this section.

(i) The owner or operator shall not
discharge or cause the discharge of any
gases into the atmosphere that contain
SO, in excess of 20 ppmv (dry basis, cor-
rected to 0-percent excess air) deter-
mined hourly on a 3-hour rolling aver-
age basis and SO, in excess of 8 ppmv
(dry basis, corrected to 0-percent ex-
cess air), determined daily on a 365 suc-
cessive calendar day rolling average
basis; or

(ii) The owner or operator shall not
burn in any fuel gas combustion device
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any fuel gas that contains H,S in ex-
cess of 162 ppmv determined hourly on
a 3-hour rolling average basis and H,S
in excess of 60 ppmv determined daily
on a 365 successive calendar day rolling
average basis.

(iii) The combustion in a portable
generator of fuel gas released as a re-
sult of tank degassing and/or cleaning
is exempt from the emissions limits in
paragraphs (g)(1)(i) and (ii) of this sec-
tion.

(2) For each process heater with a
rated capacity of greater than 40 mil-
lion British thermal units per hour
(MMBtu/hr) on a higher heating value
basis, the owner or operator shall not
discharge to the atmosphere any emis-
sions of NOx in excess of the applicable
limits in paragraphs (g)(2)(i) through
(iv) of this section.

(i) For each natural draft process
heater, comply with the limit in either
paragraph (g)(2)(i)(A) or (B) of this sec-
tion. The owner or operator may com-
ply with either limit at any time, pro-
vided that the appropriate parameters
for each alternative are monitored as
specified in §60.107a; if fuel gas com-
position is not monitored as specified
in §60.107a(d), the owner or operator
must comply with the concentration
limits in paragraph (g)(2)(i)(A) of this
section.

(A) 40 ppmv (dry basis, corrected to 0-
percent excess air) determined daily on
a 30-day rolling average basis; or

0.06
ER ,p, = Qe

HHV ,, +0.350
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(B) 0.040 pounds per million British
thermal units (Ib/MMBtu) higher heat-
ing value basis determined daily on a
30-day rolling average basis.

(ii) For each forced draft process
heater, comply with the limit in either
paragraph (g)(2)(ii)(A) or (B) of this
section. The owner or operator may
comply with either limit at any time,
provided that the appropriate param-
eters for each alternative are mon-
itored as specified in §60.107a; if fuel
gas composition is not monitored as
specified in §60.107a(d), the owner or
operator must comply with the con-
centration limits in paragraph
(2)(2)(ii)(A) of this section.

(A) 60 ppmv (dry basis, corrected to 0-
percent excess air) determined daily on
a 30-day rolling average basis; or

(B) 0.060 Ib/MMBtu higher heating
value basis determined daily on a 30-
day rolling average basis.

(iii) For each co-fired natural draft
process heater, comply with the limit
in either paragraph (g)(2)(iii)(A) or (B)
of this section. The owner or operator
must choose one of the emissions lim-
its with which to comply at all times:

(A) 150 ppmv (dry basis, corrected to
0-percent excess air) determined daily
on a 30 successive operating day rolling
average basis; or

(B) The daily average emissions limit
calculated using Equation 3 of this sec-
tion:

oil HHV oil

(Eq. 3)

as

NOx Q " HHV .

Where:

ERnox = Daily allowable average emission
rate of NOx, 1b/MMBtu (higher heating
value basis);

Qgas = Daily average volumetric flow rate of
fuel gas, standard cubic feet per day (scf/
day);

Qo = Daily average volumetric flow rate of
fuel oil, scf/day;

HHV,,, = Daily average higher heating value
of gas fired to the process heater,
MMBtu/scf; and

HHV,y; = Daily average higher heating value
of fuel oil fired to the process heater,
MMBtuw/sct.

+ Qoil HHV oil

(iv) For each co-fired forced draft
process heater, comply with the limit
in either paragraph (g)(2)(iv)(A) or (B)
of this section. The owner or operator
must choose one of the emissions lim-
its with which to comply at all times:

(A) 150 ppmv (dry basis, corrected to
0-percent excess air) determined daily
on a 30 successive operating day rolling
average basis; or

(B) The daily average emissions limit
calculated using Equation 4 of this sec-
tion:
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0.11 HHV +0.400 , HHV .
ER vos = Q gas gas Q oil oil (Eq. 4)
ans HHV gas + Qoil HHV oil
Where: limit in paragraph (g)(2) of this section.

ERnox = Daily allowable average emission
rate of NOx, 1b/MMBtu (higher heating
value basis);

Qgas = Daily average volumetric flow rate of
fuel gas, scf/day;

Qo = Daily average volumetric flow rate of
fuel oil, scf/day;

HHV,., = Daily average higher heating value
of gas fired to the process heater,
MMBtu/scf; and

HHV,; = Daily average higher heating value
of fuel oil fired to the process heater,
MMBtu/sct.

(h) [Reserved]

(i) For a process heater that meets
any of the criteria of paragraphs
(i)(1)(@{) through (iv) of this section, an
owner or operator may request ap-
proval from the Administrator for a
NOx emissions limit which shall apply
specifically to that affected facility.
The request shall include information
as described in paragraph (i)(2) of this
section. The request shall be submitted
and followed as described in paragraph
(1)(3) of this section.

(1) A process heater that meets one of
the criteria in paragraphs ({1)(1)(@{)
through (iv) of this section may apply
for a site-specific NOx emissions limit:

(i) A modified or reconstructed proc-
ess heater that lacks sufficient space
to accommodate installation and prop-
er operation of combustion modifica-
tion-based technology (e.g., ultra-low
NOx burners); or

(ii) A modified or reconstructed proc-
ess heater that has downwardly firing
induced draft burners; or

(iii) A co-fired process heater; or

(iv) A process heater operating at re-
duced firing conditions for an extended
period of time (i.e., operating in turn-
down mode). The site-specific NOx
emissions limit will only apply for
those operating conditions.

(2) The request shall include suffi-
cient and appropriate data, as deter-
mined by the Administrator, to allow
the Administrator to confirm that the
process heater is unable to comply
with the applicable NOx emissions

At a minimum, the request shall con-
tain the information described in para-
graphs (i)(2)(i) through (iv) of this sec-
tion.

(i) The design and dimensions of the
process heater, evaluation of available
combustion modification-based tech-
nology, description of fuel gas and, if
applicable, fuel oil characteristics, in-
formation regarding the combustion
conditions (temperature, oxygen con-
tent, firing rates) and other informa-
tion needed to demonstrate that the
process heater meets one of the four
classes of process heaters listed in
paragraph (i)(1) of this section.

(ii) An explanation of how the data in
paragraph (i)(2)(i) demonstrate that
ultra-low NOx burners, flue gas recir-
culation, control of excess air or other
combustion modification-based tech-
nology (including combinations of
these combustion modification-based
technologies) cannot be used to meet
the applicable emissions limit in para-
graph (g)(2) of this section.

(iii) Results of a performance test
conducted under representative condi-
tions wusing the applicable methods
specified in §60.104a(i) to demonstrate
the performance of the technology the
owner or operator will use to minimize
NOx emissions.

(iv) The means by which the owner or
operator will document continuous
compliance with the site-specific emis-
sions limit.

(3) The request shall be submitted
and followed as described in paragraphs
(1)(3)(i) through (iii) of this section.

(i) The owner or operator of a process
heater that meets one of the criteria in
paragraphs (i)(1)(i) through (iv) of this
section may request approval from the
Administrator within 180 days after
initial startup of the process heater for
a NOx emissions limit which shall
apply specifically to that affected facil-
ity.

(ii) The request must be submitted to
the Administrator for approval. The
owner or operator must comply with
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the request as submitted until it is ap-
proved.

(iii) The request shall also be sub-
mitted to the following address: U.S.
Environmental Protection Agency, Of-
fice of Air Quality Planning and Stand-
ards, Sector Policies and Programs Di-
vision, U.S. EPA Mailroom (E143-01),
Attention: Refinery Sector Lead, 109
T.W. Alexander Drive, Research Tri-
angle Park, NC 27711. Electronic copies
in lieu of hard copies may also be sub-
mitted to refinerynsps@epa.gov.

(4) The approval process for a request
for a facility-specific NOx emissions
limit is described in paragraphs (i)(4)(i)
through (iii) of this section.

(i) Approval by the Administrator of
a facility-specific NOx emissions limit
request will be based on the complete-
ness, accuracy and reasonableness of
the request. Factors that the EPA will
consider in reviewing the request for
approval include, but are not limited
to, the following:

(A) A demonstration that the process
heater meets one of the four classes of
process heaters outlined in paragraphs
(i)(1) of this section;

(B) A description of the low-NOx
burner designs and other combustion
modifications considered for reducing
NOx emissions;

(C) The combustion modification op-
tion selected; and

(D) The operating conditions (firing
rate, heater box temperature and ex-
cess oxygen concentration) at which
the NOx emission level was established.

(ii) If the request is approved by the
Administrator, a facility-specific NOx
emissions limit will be established at
the NOx emission level demonstrated
in the approved request.

(iii) If the Administrator finds any
deficiencies in the request, the request
must be revised to address the defi-
ciencies and be re-submitted for ap-
proval.

[73 FR 35867, June 24, 2008, as amended at 77
FR 56466, Sep. 12, 2012]

§60.103a Design, equipment, work
practice or operational standards.

(a) Except as provided in paragraph

(g) of this section, each owner or oper-

ator that operates a flare that is sub-

ject to this subpart shall develop and

implement a written flare management

§60.103a

plan no later than the date specified in
paragraph (b) of this section. The flare
management plan must include the in-
formation described in paragraphs
(a)(1) through (7) of this section.

(1) A listing of all refinery process
units, ancillary equipment, and fuel
gas systems connected to the flare for
each affected flare.

(2) An assessment of whether dis-
charges to affected flares from these
process units, ancillary equipment and
fuel gas systems can be minimized. The
flare minimization assessment must
(at a2 minimum) consider the items in
paragraphs (a)(2)(i) through (iv) of this
section. The assessment must provide
clear rationale in terms of costs (cap-
ital and annual operating), natural gas
offset credits (if applicable), technical
feasibility, secondary environmental
impacts and safety considerations for
the selected minimization alter-
native(s) or a statement, with justifica-
tions, that flow reduction could not be
achieved. Based upon the assessment,
each owner or operator of an affected
flare shall identify the minimization
alternatives that it has implemented
by the due date of the flare manage-
ment plan and shall include a schedule
for the prompt implementation of any
selected measures that cannot reason-
ably be completed as of that date.

(i) Elimination of process gas dis-
charge to the flare through process op-
erating changes or gas recovery at the
source.

(ii) Reduction of the volume of proc-
ess gas to the flare through process op-
erating changes.

(iii) Installation of a flare gas recov-
ery system or, for facilities that are
fuel gas rich, a flare gas recovery sys-
tem and a co-generation unit or com-
bined heat and power unit.

(iv) Minimization of sweep gas flow
rates and, for flares with water seals,
purge gas flow rates.

(83) A description of each affected
flare containing the information in
paragraphs (a)(3)(i) through (vii) of this
section.

(i) A general description of the flare,
including the information in para-
graphs (a)(3)(i1)(A) through (G) of this
section.

(A) Whether it is a ground flare or
elevated (including height).

357



		Superintendent of Documents
	2013-08-26T13:51:31-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




